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) x ^ 7 ') > 6 t 'J > 5 4 5 T , h i ;7^(8- d r^ l i;7h)-F*5^^^( B§# : 
Al g 3 ) 5 0 0 nm*^ 5 5 0 nralci^X^ 7 b * <7> t° - 7 $ft5^)ttMt 

[ 0 0 5 5 ] 

* tz . fr fe^<J0 ^Tfe ^ f# u t § . 9 , 1 (2-f7fi) - ter t-7* 

* Ji-ry h 77 -te > ( B§# : t-BuDNA) > 9> 9 ' - ^ t > h M * . 9, 1 0-y7 
i-;i,7>^-b> ( : DPA) . 9, 1 0 - tr * (2- + 7fi) t > h v -b > ( 
B&ffc : D N A ) . tr x (2->f*-8-^r^ 'J ; => V ) - 4- 7i-^7ini>-^ 
') O -U ( B§ # : B G a q ) . ^ X (2 — >f* — 8— 7 ^ h ) - 4- 7i-*7i 
; ^ h-7*;--)i. B A 1 q) V. 4 2 0 nmit)^ 5 0 0 nmC IE ft * ^ 7 h 

[ 0 0 5 6 ] 

&±*> =k 7 ic. ^Tt^^T'ci- 5!RjM<7>ffc. tr * [ 2 - ( 3 , 5 - tr * ( h 7 * * u > 

f * ) 7 x — * ) f'jy+h-N, C 2 ' ] A ') V *7 U ( I I I ) ( l&ffc I I 

r (CFjppy) 2 (P ic ) ) - ^ x t2_ < 4 • 6-y7ita7i^i) tr i? + 
h-N, C 2 ' ] 'J y *7 A ( I I I) 7tf*7thf-h (M:FIr (acac) 

) x i^X [2 - (4, 6-i^74tn7iz*) f 'J y + h - N , C 2 ' ] -f ^ ^ A ( I 

I I ) \£ Z2 ') -j- - h ( B§^ : F I r ( p i c ) ) . h ') x ( 2 - 7 x x >i \± >) i> -4- h - N 

, C 2 ') ^'ly^A (B« : I r ( d P y ) 3) L 

[ 0 0 5 7 ] 

flft^S t ^ic^H 1 13 lentil. ^JR/M*^fc«fl8k:-rsfc*>k:fflv^ 

ffljH L T ilSaliR ti li =fc v>. 
[ 0 0 5 8 ] 

fj x ti\ 9 , 1 0 - 'J ( 2 - f -7 * >i ) - 2 - t e r t - -7* f * t y h 7 -b > ( l&ffc : 
t-BuDNA) |^7>h74:>|^*, * tz It 4 , 4 * - tf 7. ( N - ii >v >/ * ) 
tr 7 x x * ( b§^ : C B P ) ifco 77 * — >i W$i$- i¥ . 2 , (4-^71-^7 
5 ; -7 x x * ) ^;^-^m> (l&i:TPAQn) . 2, 3 - tf X { 4 - [ N - ( 1 - + 
y * >l) -N-7iz;l7; J] 7 x x * } - ^ ~* > >/ [ f , h] ^r^^r^'J^ ( B#^ I 
NPADiBzQn) #<^^r ; ^ ^ M > M 4> # <r> ft . tf ^ C 2 - (2-tHn^->-7xx 

* ) t* 'J y f F ] II (I§|: Znpp 2 ) . X [ 2 - (2-t Fo^fy7i-i) 

> '/^-d?-^ hi (B§^ : Z n B OX) #<^^«M#^^^>fe^S t rtlcfflv^s 3 

[ 0 0 5 9 ] 

IE?L*tl3£JS 1 1 2tt. IE?L^Hl^-rs*»^**-r-5JgT*> v . *^«gco^7fe^Tlcfcv^ 

ti±. iE?Lf&^Ji 1 1 1 h-h^^tm 1 1 3 ^jEiL^mm-t zmmfk-t z« 



lEiimmm 1 1 2 ^tm-f & z t ic j: 0 x . jbjlie^js 1 1 1 t ^7tn 1 1 3 t ^wm^ 

m-f Z t § . *<*>JK*. IE?LfE4iJl 1 1 1 ic tlTv^^fMlc^H LTHt^i^ 
[ 0 0 6 0 ] 

JEfUi^ll li . jE1im&'&<vm\>->%!JW-$:m^xmJ&-t %> z t frft * L < . !f!l: 1X1 0 
_6 c m 2 /V s ^l±<^iE?L^lftJi^*-t-5^M^fflv^T0fiK-t-5 3 t **£f I Lv\ 

ftfc. iE?Lfi^'tt<7)^v^S i: li. if «fc 0 t IE JL ^ ift J£ ft* ?g < . n>=?- <r>&W\&\ztt 

[ 0 0 6 1 ] 

— if x [ N - ( 1 — 7 ^ 4 ) -N-7i^475 7 ] ^7 i^ji (B&f : NP B) . 4 
, 4 ' — tr x CN — (3 — >f 47i^.i) — N — 7i_4 7; J] if 7 i ^ i 

TPD) , 4, 4*> 4' *-h'iX(N, N-^7i-4T;>l) h 'J7i^475> 

: TDATA) , 4, 4 ' , 4* ' - h [N - (3->f *7i-*) -N- 
71-475;] h')7i_47>> ( mfo M T D A T A ) . 4, 4 — tf x { N — C 

4 — (N, N — — IB — h ') 4 7 ; ; ) 7x-4] -N-7 1-47; 7} If 7 i - * ( 

DNTPD) , 1 . 3 , 5 - h x [ N , N - i> ( m - h 4 ) 7 5 7 1 ^ > -tf > 
(l&ft : m-MTDAB) „ 4 , 4 ' , 4 * ' - b U (N-*'Pt'/U) h ') 7 i ^ 
4 7 5 > ( B§|£ : TCTA) . 7 ? o ^ 7 - > ( ft ft :H 2 Pc) . §|B| 7 ? u >* 7 ^ > ( 
US : CuP c) . S> 4 7 y n x 7 — > : VOP c) f W* 

[ 0 0 6 2 ] 

tf iiB i i 4ii. tf *mm~t zmm^ii-? mx°& *) . ^mm^^ytm^iz^^ 
xiz. n=?5t£.m i i 5 frhstitm 1 1 3 ^m^^mm-t %mm*^~t tfiii 1 

1 4 * Ktt 5 3. i: lc <k o T * 12 CO 1 0 2 t ^^cfl 1 1 3 h Z th*X£ 

x <77*3IH. 12 wfS 1 0 2 lc# * tlT § ^Blc^H L T^7t*»«7ti- 

[ 0 0 6 3 ] 

tf iiiMJSii. n?mm&<7>m\.*mw-&m^xw'fi!&'tz z t &n u l < . ^tc 1x10 

- g c m 2/V s lU^)if«^tt^«tfflv^WS 3 t ILv\ & £? . 
tf Hl^tt^^v^M i: t±. IEJL «k 9 ttf ^^iftS**^ < . IE?L<7) TOUT lc § Sf 

[ 0 0 6 4 ] 

ff ifjaglg 1 1 4 ^ff^t^^icfflv^ 3 i: <)*T*S -5 t/H60M#l5lJ HTIi, hU ( 
8-^-7 M 7 ^ b ) 7 4 5- ^^ (B§lcF:Al a 3 ) . h 'J * (4 — >^ 4 - 8- ^7 'J 
7 7 h ) 7 4 ; — ^ u ( ft ft : A 1 m a 3 ) . tf x ( 1 0 — t I'o^y^^ 1 / [ h ] - 
7'J-^-h) ')7i, (W: BeBdp * tf x (2-^^4-8-^7 >j ; n ) - 
4-7i = *7i 7 ^ h - 7 4 5 ^ ^ A ( B§f£ : B A 1 a) . if 7- [2 - (2-tKn^- 
x 7 i — 4 ) -O'/tiff'/n] lli(lS|:Zn (BOX) 2 ) * tr 7. [ 2 - ( 2 - 
tFn^y7izi) ^>v*^7V*vM| ( : Z n ( B T Z ) 2 ) #<7>^Wii# 

60 ffe . 2 - (4-^7iziO -5 - (4-ter t-7f*7iz4) -1, 3. 4 

- * * i? 7 V- 4 (IS|:PBD) . 1 , 3 - tr x [ 5 - ( p - t e r t-^f47i 

- 4 ) - 1 , 3 , 4 - * ^ ¥ 7 >/- 4 - 2 - >f 4 : -4 > -fc? > ( B» : O X D - 7 ) . 3 

— (4— ter t-7*f 4 7i^4) - 4- 7i-^-5 - ( 4 — tr 7 x. — 'J 4 ) — 1, 

2, 4 - h 7 >/- 4 ( B§^ : T A Z ) . 3-(4-tert-7*^4 7xx.4)-4- 
(4 — I f 4 7 i - 4 ) — 5 — (4 — tf 7 i — 'j 4 ) — 1 , 2 , 4 — h ] ) 7 4 ( B§# 
: p - E t T A Z ) » ^ V 7 x > h a > ( B§^: : B P h e n ) . nv^a^n^ ( 

III : BCP) . 4 , 4 - tf x ( 5 - > ^ 4 X ir * *t '/ 4 - 2 - -f 4 ) x ^ 4 ( 

Hft: BzOs) ^ Jb*^ 17" h fi Z> . 

[ 0 0 6 5 ] 



lEiimmm 1 1 2 tmrmmm 1 1 4 t it. *n-?*u ±ie^^/M^ftn. 4 # 

-^ft^iftltffluTWLTtJ:^. 'M ^1£<^H t It. ff £ tiIEJL^^-f 
*l - ?j <0 * >) TCD&M&t1&L?J<7>* * >) T<7> it« LfctglC, - 44 60 ^ * 

t <d &m ic ft -t 5 ffe^- <?> ^ * t ^fft ig <?> ifc*> ffi fc* l 0 0WT> i; L < ti 1 0« 
[ 0 0 6 6 ] 

*-7tt(?)tlli: LT, #0 £ 13" . 2 , 3 - tr X ( 4 - i>* 7 x - >i T 5 ; 7 x x >i ) 
(l&f : TPAQn) . 2, 3 - tr X { 4 - [ N - + - N - 

7 x x ji t 5 ; ] y x x ^ } - v ^ > >/ [ f , h ] * ; ^ > ( is# : N p A D i B z 
Qn) f ifbti^o 4 7'l±^t/M<7) + Tt#lc, iEJL^^m^ <r>&W\fefr 1 X 
1 0" 6 cmVVs^±.^^H^fflv^3t fc»#f % Lu. * IbJ-<t> ^ 4 * - 7 •\±<7>%QW 
fcfflv^T. iEJLIi^Jl 1 1 2 k«f *&5£J1 1 1 4 
[ 0 0 6 7 ] 

«f fE£Jl 1 1 5 li. ff tI4tl.flT'J> 9 s iflltt^^oftlJo «k V* 4 # — 

^ <?> ^/s ^ h m \z ti s 'M & < ^-^fti^ 3ti^<^t/Hic?4L ff ^ Jftt % 5k -t m 

IttI^LTff^t§: hi«T'§5, ::t\ ff H^tt^fS v^Hfc «k 4 * - 7 
tt^^H^ + T- 1 ft lc 1 X 1 0 " 6 c m 2/V s & ±<7>iB f m&^-f & %9W~?3b Z z t 

[ 0 0 6 8 ] 

^7 'J ±M^fa<7)4i ^Uti ftfzVsW. mfaftlc.lt V u (Li) . ij n is ^ u ( C a ) 
, <) u ( N a ) . ii ') ^ u ( K ) . vr^y^i, (Mg) ftffli^:^ s T§5 

ii ') ±m&mmitty]W. mfeftizit v *o uwtitm (l i 2 o) . >- ^uwtitm ( c 

a O ) . 4- V <) O umitWl ( N a 2 O ) . H ') t> umitfQ ( K 2 0 ) . v r ^ >• v umitw 
( M g O ) . 7 v it ') * *7 U ( L i F ) . 7 v -ft-b x ^ a ( C s F ) . 7 -y fb ^7 ^ x ^ A 
( C a F 2 ) ^*^31tttiS^«: < t t -<?>^H t «f * t/H i: LTffluK 

[ 0 0 6 9 ] 

m i <7>m« i o i ti 4 > ^ ^ umwcitm. mitam^^ts 4 > ^* ^ ummw^m. 2-2 

0 %<7>8£ftffi#&^#t?g£fb 4 > ^ ^ A<7)ffc. ^ ( A u ) . fi^(Pt) . - -y *r 'i (Ni 
) x 9 > r X t > ( W ) . f a u ( C r ) . ^ 'J ~f -r* > (Mo) . I (F e) . 
(Co) . gft ( C u ) . ^9 ^ u (Pd) . sfb^>^^ff<7)f±*HS(<7)^v^H^ffl 

[ 0 0 7 0 ] 

z(T) jc 7 tc *^i^)%tifT4j, t/H<7)f±*nS(tcft tern 1 <7)mti 1 0 1 

fc~t & z t **T- § o c ti ti . ^1 ^)tS 10 Ik fE7t/i 1 1 3 k <7)figtciE?L%^/i 1 1 
[ 0 0 7 1 ] 

* fc. 12 <^mti 1 0 2 tc o v^T t . 4 > x ^ um&ikW. ^fbli«^ #t? 4 > ^ ^7 A 

^^fbt/. 2-20 %<7>^fbs#&^#t?^fb 4>>>- rJ 7A<^ftii. ^ ( a u ) . (P t) 

x Y >i ( N i ) . 9 y >f X A ( W ) . ^ n A ( C r ) . i (Mo) . I* ( 

F e ) . =i ^ h (Co) . #[aj ( C u ) . ^'7 y a ( P d ) . m\k 9 > 9 >i ^<7>ft*K 

|wftu»ltffloTf^Ut 4:v^ 0 
[ 0 0 7 2 ] 

c «t 7 tc . -^w^m^^tytm^ x-ti . t/H^tt*rafctc^'b-f tern 2 <^m« 1025^ 

B^tKt **T- §5. c 41 ti . 12 wfi 10 2k ^t^JS 1 1 3 k ^^teff ^^JB 1 1 



5 ^IttbtlTi^|T-*5, 
[ 0 0 7 3 ] 

^mmxit. iE?Lf&^w i i l&v^TtJii i3<7>ffck:. lEjimmm i 12,1 

TlftlM! 1 1 4f ^ttSIDtif icov^T^Lfc^, ^if^HiBtt^f L t 3 ti\z 
[ 0 0 7 4 ] 

00 «\ 0 3 tc ^ -f J: 7 icM^ f&dtJl 1 1 5 i:H£Tff)iAi 1 1 6 % 1£ t+ f£ ^ HI 

tfttxs i i 6 it . 12 <r>nm i o 2 ^ ^m^-mmrn 1 1 4 ^tf 

[ 0 0 7 5 ] 

ffftA® 1 1 6 %12t+ -5 C t C J; o X > 12 ^)1S 1 02t ff ill 1 1 4 ^ 59 
^tflft^]^)i^ift $ ftx tf^aA^til < ^5. ffi±Ai 1 1 6 tt. m^$i3^ 

1114 tmLTi^ftiJ; *) ^■mi L m^ti^±B <m 2 comm 1 o 2 ^r^LTi^ 
tii 1 ) ttftin^^/j^v^i, zrzitm^mmm 1 1 4 ti2^fs 1 0 2 £^m 

IZ 1 — 2 nm^SJH i: LT^ttfc k § lc x * ^ ^ - ^ > H jb*ttfc*£ J; 7 &^M^ffli^Tff:? 
fiK-t Z> z £ fritf Hu. 
[ 0 0 7 6 ] 

f f )±Ai 1 1 6 -&]&f&'t 2><7>\zm\>*Z z £<r>X-% ZWM.<7>mfaffl£ LT . ~r >i <) ^ 
i*fcli7i^'J±I4i, t ^ ^7 & fa <jo y v itfa . t ^ # ± M &m <?> -? v fbt/ . t 

£ LX^i-ffz £ § lc^^^ dp— ^> H £ Lu = 

[ 0 0 7 7 ] 

* . Hft*»^<?) f&x BP hen. BCP. BCP. p-EtTAZ, TAZf^tfi 
111 14 *JF2f£-ts<7Mcffli*£ cti^t/H^ + ^x 

1114 ^ff^tcfflv^t/H =k *J 'fcSTt&fa^fc**^ u&MfcSJK-*- § :5:i:^T, H 
fftAfl 1 1 6 tf^ti^I HTffluKtK'^. 
[ 0 0 7 8 ] 

o £ »K ffftAi 1 1 6 icfelt -S^TMft tlib s MT$iM/S 1 1 4 fc*m -smT^fn^j 
«k 0 t;fflx4^lC7v£ < «k 7 ic, SfiiAB 1 1 6 %ff^i-§ c t fc*£f i; Lu„ 

m^)±A/i i i 6 ikwci-f m 2 (nmm 1 o 2 a. -v >i 5 - o um<r>fr*mm®L<r>&\^ 

[ 0 0 7 9 ] 

f&^Jf 1 1 3 tmTii^JS 1 1 4 fc<7>fBk:tt. HI 4 tc^i" «fc 7 \z . IEJLffl.it JS 1 
1 7 %l£t+T t J= TEJLffliLJS 1 1 7 %|£t+ SZhlcioT, IE?U*. %^£Jg 113% 
3? S Jfe tt T i? 2 <7>nm 1 0 2 <7)^tc^tiTv^ < <* 3 fc ^T-§ . * * V -r<7>#*S£-#j 

iti 1 1 3 x±ftK$ ntz®}&^*>i ^-^mj-mMm 

1 1 41, fttJco l L T L ^ 7 Z £~&Wj <* Z £ t>*X # -5 „ 

[ 0 0 8 0 ] 

lEJLffliEJi 1 17«. BAlq. OXD-7. TAZx BPhe n V^M^mmm 1 1 
4 %^t5^)icfflvi5 :t^T'S s^M^ + Jb^. f&T^l 1 1 3 Z> <n\z 

m * WW =fc 9 t 4 * > ft # ^ > ^ ^ ^ & UW\ *e x ^ ^ - i,*^ § v^S % ® JKi" s z k 
tc J: o T x mrfc-f & z £ frx B & o 
[ 0 0 8 1 ] 

o * 9 x iEJLffl.iL/i 1 1 7 tcfett^, 4 t>ft#T> x * ^ 1 1 4 [c 

4 * > ft # t > x ^ ;l «fc ») t ffl H fi^J lc ± B < * -5 .k 7 tc x IE JLFfl ih IB 1 1 7 l± 0*£ 3 *IT 

[ 0 0 8 2 ] 

fs] tiiCx fs^i 1 1 3 £iEjiWimm 1 1 2 k^ic^x ^Tfeis 1 1 3 ^mBmi-fxm 1 

[ 0 0 8 3 ] 



lEfLiiMW 112. m=F-mmm 1 1 Am^wtn & fc^^cov^ t±f&B^^^m% 

^ji^jlKi-tl it J: < . #J^.li\ lEJUiMffl 112. tfill 1 1 4 ir^^tt^ ( X t 
[ 0 0 8 4 ] 

£i±.\zm^tz*ftm<v^%:m=n$. iejl^^w 1 1 1 LfcBKtmff 
*>*^&v*. % <du , lEjL^^/i 1 1 i m $ z- z> z h \z £ oTiti 1 1 3 1 m 1 ^ 
mm 1 0 1 ^i^FW^ist^cH^^icT-^. 

[ 0 0 8 5 ] 

►) ft 2 tl^^Tt^feM.^*'^ < ££4% 2 t i: 7 IC, f&Tt Lf-7t^ia^7tg&<^4%$ (Tfc 
£§41) *ifPt5Ci:i!)*SiT?i>S. lEJLfE^Jf 1 1 1 <^ j? £ % I? < i" £ c i: lc J; 

otll ^)fll 0 1 <^ It ffi <7) El ft ^ M ft L . ti^^i^^K<-ci:t#IlcT'§§. 
[ 0 0 8 6 ] 

&tz. -&mm<n%L?tmj-\$. if M@ i i 5 <7>J¥ 2 ic^^ l /ciEi^mff^^ft:^^^ 

1cJ;oT12^S11 0 2 <?> It M <r> m & % ffi ft L . tiffl^^l&t K <* 3 J: t#|(CT*§ 
[ 0 0 8 7 ] 

(mm^mm 2 ) 

[ 0 0 8 8 ] 

HI 2 lc li . mi<^mtI20 1 tI2^«I 2 0 2 i:«?)Mlc, 11^)12 1 1 i: . I2« 

12 1 2 I3^)i2 1 3 i: ^4Ti-§f&7t*T^^^ tlTv^§ 0 Il^)|2 1 1 tilEJL 

L . 1? 2 <7>J1 2 1 2 lifft^t^. 13^12 1 3 li. tf ill 2 2 1 t . 

^t^tm 2 2 2 1 . lEjimmm 2 2 3 1 . iejl^^i 2 24 t ^mizmm ^fixr&z. 

[ 0 0 8 9 ] 

iEJL^^/B 2 2 4 \$¥tytm 2 2 2 i Hi 1 2 0 1 ffl Ic |£ It «b tl T 0 

. tfili 2 2 1 It^ytm 2 2 2 iHI2 ^)f« 2 0 2 m lz h fix . i? 1 <^ 
MS 2 0 1 <7>mfi fc'if 2 <^m* 2 0 2 wifi £ *) < % & & 7 izm 1 ^mtl 2 0 U I 
2 <7>mffi t \zmi±^ EP^n-t § i: . I?1<7)JB2 1 1 fc» <b 31 2 <7>mfl 2 0 2 -^lEJU^i A £ ti 
-So i? 3 JI 2 1 3 -\ It . 12^12 1 2 )b> <b ff ;b*v± A 2 tlx if 1 ^tft 2 0 1 

fc> ^> IEJU*v± A £ tiSo i3 <nm 2 1 3 ic >± A £ tif-mf t IEJL i: It . ¥&?tm 2 2 2 lefc 
^TSS^tS. ^TtJl 2 2 2 [C ttf&7^^H^# £ flX is *) . Ml%lc J: o X±!& £ flfz 

mm^^^^e-iz j: -ox^^witm^vtmt nMUofcMitt, *je 

H^flg ic S -2. t # \z ^Ttf § . 
[ 0 0 9 0 ] 

If 1 <?>J! 2 1 1 tlEJL^^Jl 2 2 4 t It. ^fl^fl. ( 1 ) fi^ tl ^ ii >i >/ 

-Jimmfot, -^st ( i ) xm$fiz * », ^-/- ^i5i#icWLtff§'tt^^tti 

i: tilnLTff^^ H 1 <^J1 2 1 1 J: ViEJL^^Jl 2 2 4 tefcv^T. - 

^it ( 1 ) tl* ^ ^ ^' ^ MiP^lJ » -l^it ( 1 ) tlS 357 ^ ^ ;L 

#IC W LTSffStt^^ttlllC Jc oTff^lbtlS. o is ►} -IS^ ( 1 ) xm^fl 
& ti ti ^ i^i|#tt^ft^ tl, ^ LTiE?L* s ^^i--So 

[ 0 0 9 1 ] 

mi (KM 2 1 1 i:IE?Lf&£Ji 2 2 4 i: <^> ^ tl * tl lc X . -^it ( 1 ) Tft2 
tl^*4n"/-4ii|#^^T^!fflc IX 1 0" 6 cm 2 /V s <7>iEJLf£fflS^lTi- * ^7 ^ 
^ Mip^^ffl ^ZJ: to**f J LP. -^it ( 1 ) T' ^ $ tl £ >57 ^ ^ >l m 

mfciztt LTtffgttt^tftia, -^st ( i ) t-^^ ft***, >/- >immfr\ztf 

L T x t ;u it CO ffi 0. N10, i •) §f * L < li 0 . 5-2 ( = tf f §tt^^t«I 



■b <?> £ IMS* ft ifofcffl :tT\ mi ^ffi 2 1 1 *fcliIE?L2££JB 2 2 4 <^^ H B H fb 

[ 0 0 9 2 ] 

m 2 2 1 2U, ff$Mt§IlT*i» *) . mTlil^tt^^v^Hfc «k V* 4 7 
[ 0 0 9 3 ] 

c 3T\ *^ltij&'tt<?>^v^Wfc <k V* 4 ^'H^^H^^T'^^f ic 1X1 0 " 6 c m 
2 /Vs lU^fff»lS^*t5tll?$>§ c t fc*$F* Lu. ffiltt^iv^lU 
J: V >M # - ^ tt<^^S IC o X It . * ft . ±ieLfct<7)^fflv^ C J: frT< B % 0 
[ 0 0 9 4 ] 

* . ft-^-'ttt^t^li: L T li . T ^ # ^ JR J: V ~r >i ij ') ±M <F> 4* fc* «b 
® li ft 7c JRj H . M # ifticii M ^ ^ A (Li) . U >iis^ u ( C a ) . +■ h ') *7 u ( N a ) 
. ii 'J ^ u ( K ) . v r * ^ h? A ( M g ) * x T >i % ') &m 

mitwiv. mfa® iz it ') * umitm c l i 2 o ) . # ^ ^ um\tm (cao) . + h 

^ umitVQ ( N a 2 0 ) . # V ^^iHLt/ (K 2 0) . v ^ u&<t%l (MgO) . 

y v 1t>) u ( L i F ) . y v ffc-te ^ ^ u ( C s F ) . ~? v it ii >i >> u ( C a F 2 ) 

[ 0 0 9 5 ] 

tfi!12 2 lii. tf ^ilt§flit#ti>i-e*»}, *jf2JlB*>2S}tefSSTicfcv> 

Tii. I? 2 <?>JI 2 1 2 fc><blE}fcJB 2 2 2 ^ ff % liM "t -5 fi ft^ * "t -5 . m^liMJS 2 2 

1 $tlt§;i:lc ioT, i?2<7}JB2 1 2 t f£5fcJI 2 2 2 ^)ffii%it 3 fcib*-?§ , 
^il, 12^12 1 2 lc # U tl T £ ^ Jl lc m m L T f&Tt ^"t 6:^KC:h() s 

MTIiM^tt. ff*iitt^)^v^I*ffl^Tf^tli - t **^f* L < . iff IC 1 
XI 0 _6 cmVVs lU^tf «llS$#tStll^fflv^Tf^t§ C i: W * Lu. 
m^l^M/i 2 2 1 %)RiSt5^l:fflv^ 3 t ^T'S S i^H<7> M##J lc o T ii. ^m<^ff^ 
flg 1 tcfctt ^ffill 1 1 4 £Jf2fiK-t£^lcfflv^5 3 t fc'Tl ^^/H<7)M##iJlcov^T 

[ 0 0 9 6 ] 

2 2 2 ti. &}fe&W*#A,-?v*S. ^t^JB 2 2 2 ii. ^t^^H^ A ^ «b ff^fiK 5 tl 

lcS^$iifclBT?*>* c i: * Lu. f&T^ra 2 2 2 lc * 5>K L T # * * « d t 

T- . Dt^lSlCigS L Tit L T L I 7 C t t K <* 3 U'T' § ^ „ ft . ^Tfe ^7 H \Z o 

^ic^T^Ji 2 2 2 tc#ttilE^^H^^m^fliic-t^/ca6tcfflv^ti^t/'Hicov^Tii. 
mn<7>M1tB 1 tcie®<7vf&7^JC i: ^icHTtJl l l 3 t#*n^»I4*|[«!|gk:t*fc 

[ 0 0 9 7 ] 

IfLiIli 2 2 3tt, H?L*lll2|-t**8l^**-tSlBT?*> ») . ^wm<D f&it ic 
Tii. iE?Lf&^/i 2 2 4 to^^^tJB 2 2 2 ^ZEJl^^Mi" -5 -6 . lEfLMi^Jf 2 

2 3 ^^it £ :hl:J:oT, 2 2 4 t H^cJi 2 2 2 t <D & ffl ~t z t 

. ^<^*S*. iEJL^^JS 2 2 4 ic#^tlTv^^Mic^H LTM^3tt5 - t * K <* 
It^T'lS. iEJLIi^/1 2 2 3 ii. lEaiiKtt^Mv^S^fflv^Tff^-t ^> 3 i: fc**f t 
L < . ft iz 1 X 1 0 - 6 c m 2 /V s W _h^> iEJL^i^J * -5 * ffl T fl^j^-t -5 3 fc 
6**f * Lu„ iEaiiK/i 2 2 3 4f^t5^)lcfflv^ 3 i: ^T'S S ^ S <r> M # ic o T 



it. mn^mm 1 ic^it ziEjiwsmm 1 1 2-&mi£-t znizm^z z twz z%m<7>m 
\z o t mm * ~mm -t * . 

[ 0 0 9 8 ] 

i? i ^mffi 20 i t± ^ > x ^ umwHtwi. i y y o u&mitm. 2-2 

0 %<7>®HLffi#&^#t?$Ht-f >^^A<7)ffe. & (Au) » 3^ (P t ) . - v >t >i (N i 
) . ?>7^f> ( W ) , ? o A ( C r ) . t ~f f y (Mo) . I (Fe) . u ;<>i h 

(Co) . m (c u) . ^ ^ a (Pd) . mit9 > 9 >im^i±mm^^mv^'M^m 

iltuu 0 zto&iiz. ^mm^^ytm^X'it. ww^i±mmw\ztfih-f izm 1 
m 2 0 1 &mf&-tz> z t **t*§ -s o 3 nii. mi <om« 2 0 1 t i&Tfe/s 2 2 2 t^miziE 

?L£££JI 2 2 4 "oft TV* 5 

[ 0 0 9 9 ] 

l?2<omfI2 0 2 icov^T^, -i y is t> uMWkitm. WiitHm^^ts -iyy^u 
MWHtWl. 2 ~ 2 0 %<7)$HL^#&%#i?$Ht: > ^ ^ A <?> ffe . & (Au) . fi^fe (P t) 
x =-v Y >i ( N i ) . ?>7^f> ( W ) . 7 n A ( C r ) » t M ^ f > (Mo) . I* ( 
F e ) . 3 >v Y (Co) . m ( C u ) . ^^^A ( P d ) . gfb 7 > 7 ^ ^<t> ttm W 

f£^> -f icf? 2 ^)tS 2 0 2 -Zmfc-tZ Z t ^T' § § o 3 ft&x 12 <r>mm 2 0 2 t fE^Jg 
22 2 t^nicmi^>li2 1 1 tm 2(^m 2 1 2t ^nTv^^T'J)5, 

[0100] 

#fl?JIST-li. ^^H*#t?JlT#>5f& 3 <?>Ji 2 1 3 fc»*^Hl^Jg 221. 

1 2 2 2 , lEJLUlMJf 2 2 3. IEJLf&4i)l 2 2 4 ^ #tf ^iT'J>4ll)tif icouT^ L 

[0101] 

fJ^lJs 13 5 tc^-t «fc 7 [cIEfLfE^JI 2 2 4 tc & x. T IEJU± AS 2 2 5 ^^ttfc^>t* 
f?ftoTt £v* 0 IEJL&AJS 2 2 5 tt. mi ^)fi2 0 1 fc* «b IE JLItl j£ IB 2 2 3 -^IE?L 
^ftA^lfttSil^tt^MT^^. IE?U± AJS 2 2 5 ttitl, 3 i: t i oT, i? 1 

^ mm 2 o i t IE jLiiM is 2 2 3 <?> m ^ >r •* > ft* -f- > ^ * >i co m ^m^a $ ft . ieji** 
ax^tiK^s. iEji^AJS 2 2 5 a. jEiimmm 223 tr^Lxv^ftii 

ir y fb# t=- > ^ ^ ;u **/Jn $ < . m 1 <7>mtl 2 0 1 ^^^LTv^ffJ: t ^ t>£*T 
y y * >i fr±%x^mW. $. Tz \t^l%^mm 2 2 3 t m 2 ^)fS 2 0 2 ^KCl~2nm 

iflLi^ £JLiiAi 2 2 5 tff^t§^)lcfflu5C ^T*§5ftl^)I#fJJ: LT, 7 
?n^-F-> (B§^:H 2 Pc) ^|[Bl7^n>--F^> (CuPC) %$0> 7 9 u is T — ^y & 
<r> it^WQ x VMS # (if U >i; t^y f t 7 i>) / # 'J (Xf L > 7. ;U * > H) tK 
mm (PEDOT/PSS) f ^15>f f ft'fif bti^o iEJL>± AJS 2 2 5 tc 4? It § -f ^ 
><t#f> x ^ ^ ^lEJLIi^JS 2 2 3 icfett* t>fl:#f> x ^ >i J: *J ^ffi^©tcA:S 
< J: 7 iEJLaAIS 2 2 5 ^ff^^i"-g> c t ***p * Lu. ^fcx iEJL7±AJS 2 2 5 t 

m-tzM-s. mi <7)mm2 o 1 it. ^ y-y ^ ummitmv^itmm^c^m^^w^m^'x 

& z t frtf i Lu„ 
[0102] 

It, %7^JS 2 2 2 tm^li^JS 2 2 1 t (50 rate a. EI 6 \z^~f & 7 ic. IEJLffi.ihre 2 

2 6 ttltTt iu. IEJLPfiihJS2 2 6^^tt'g>Ci:tcJ.oTx lE?U*x ¥£?tm 2 2 2 t 
^§S!tTl 2 2 0 2 ^^ic-iTtftTv^ ((OtRCZt . * * ') T^n^a^f] 

Mib& Z t ^T-§ So ixfcx %7^/S 2 2 2 T*4)t $ ft fcl^ie^ * ^ df— ^m^Pli^JS 
2 2 If, ft^i-NiDLTLt^fctRCZtiti'T'i^, 
[0103] 

iEJLFliLJS 226 a, BAlQx OXD-7x TAZx BPhe n # ^mTli^/S 2 2 



1 ^ff^^f -5 <?>\z m 5 C £ <7>T* B -5 ^H<?> + <b x $f s ^TtJg 2 2 2 ^W^~t & <r> \z 

fflv^tij: o t 4 *>it#'T> >> \> Jijkvwi&x.** — &± b ^yaw&MH-t & z t 

IZ «k o X . Bffc-tZ Z £ b*X° B £ o o £ >K lEJLPflitJl 2 2 6 IC fe It -5 4 t > ft * t > >• 
^ ^ ^tf ill 2 2 1 iz felt £ 4 t > t > x * ^ «k 9 t fflttlft iz± B < * £ * 7 ic 
s lEJLIfiibJB 1 1 7 liff^ 3 ftT u titi =k v^ 0 [altllc. 5&ytm 2 2 2 £ IE JL $i M !i 223 

t <7>m\z t . 222 ^§ ffiti-xm i ^ts 2 o i <7>j5\znTf>*wttix\,* < <n^:m 

[0104] 

ftfc. lEJLIiMW 2 2 3 . tf ill 2 2 1 ^ 5 ^ t o u T ii % ^ ^ ^ - 

SMiR-tfttf < . «\ lEJUi^n 223. m^tiMii 2 2 1 t <xt^ 

[0105] 

lil±<7>«k 7 ^>t*Tlcfev^T. i? 2 <7>JI 2 1 2 ic^^ti^m^iiM'll^^v^ 
tl^)fflft^ x 13^12 1 3 \z$$inzm<r>7 *>m 2 <r>m 2 1 2 fclt^llct 
£ ft £ t/ M ^ Mft k <^ . ^ £ L < ti 2 e V 1-4. T\ J: ^ I L < li 1 . 5eVK 
TT'S>5. «k 9 S # & k: H . S2tc^Lfc%7t^t 1 <^t7tc. 12^)12 1 2t tf il 
12 2 1 i: fcijf-t* i: § H 2 <7>li 2 1 2 lc # * ft § tf £ * "t § ^ W t . ff 

iiB2 2 i ic#tn^m^iiM'tt^iri-£t/Si:^m^min^i:<7)^^\ 2 evwr? 

£> £ 3 k *»#f * L < , 1. 5 e V^TT'I)^: hfc^blc^f ILUc C <t> t 7 tc. I2<» 
12 1 2 t!3«12 1 3 t^I^$t§Ci:lcioT, I2«f|2 1 2 frbtg 3 <7>m 2 

1 3 t < tfttAt it) ? T' B £ o 

[0106] 

W_hlcM^fc*^BH<^^7t*Tli. m 1 tfo 11 2 1 1 &VIE?L^£Ji 2 2 4 <7>m$ \ztkft 

LrzmM-mm^^itfr'MK^m^x&z* 11^121 1 m l < aiEjL^jg 2 

2 4^)l^fi§:J:lcJ;o T^5fcJI 2 2 2 ^11 <o«ffi 2 0 liL<[il2 ^)fS 2 
0 2 k <7) m <7) Egfll * SISSE-t -5 C k ^ ic T* § & . o U »K #] * Jc < 5^gMc % IX *) ttl 

£ <fc 7 #41 3 k £ § «k 7 fc , *> * W± frg&k: SK 9 ft £ ft %>t<^ fe^S < * £ 4% 3 

^&§jc7ic %^Lfe^£**ais^gs<7)^3 (ytm^) *mw-tzztfr!g%x>ih&o * 

fcx ^ 1 <7>JS 2 1 1SL< ttlEJL^^Ji 2 2 4 <^j?^ ^i? < : J; oTl 1 ^)fi 

20 i^l < itm 2 <7>mm 2 0 2 ^na^uo a *«gm t . tsp^Mi^K <*;ugi 

tc T'§ I). 
[0107] 

(HJte<^0)IB3 ) 

t tz . lEiim^m^mz^m z t\z & ^xmmm^M^^m <~ z t^xB & 

& Z t fr*T' B Z> ¥tytmW.-&%%> Z t fr*T' B & o 
[0108] 

[0109] 

5 0 Oilcii, iS^gP6 5 1 1 t . v- *ftgBtftlHJB&6 5 1 2 £ . h ff¥ 

3Mift0E§ 6 513k, « r- h it ^mm&l 01^ 6 5 1 4 k <b ft Tv> s . v- 



*m^mmm®& 6 512^ m&mr- b m*?mmm\E\v&6 5 1 3t. m^mY-im 
^mmm^ffi 6 b 1 4 tit. -en^-tu Beng¥^^v l t . ^^A^Jgfx^s fpc (7 

^y^i^')>h^-^n) 6 5 0 3 HliLTv^. f LT, V - x ft ^ m W M 0 

g§ 6 5 i 2 . w&m y- v m^mmniimwt 6 5 1 3 t . mzmY- b m^mmm^m e 

5 1 4 t it . ^ *l ^ *U FPC 6 5 0 3 ^b^rti7, 9 n >v 7 -ft ^ . x 57 - h ff ^ s 

-fe v v it * stt ix & o ifcFPc 6 5 o 3 tc it y ') > h m&mm (pwb) 6 5 0 

[b] - mm _t tc m-f h n x <& g a ft < . #j ^ ti\ gen ^ 9 - > £ tifcFPCiic 
1 cf ^^liLt^ (tcp) w^mmt . mm^^izm-f ^fix^x ^ & 
[01 10] 

iijmg^6 5 1 ilea. ?U7ji«ncH^£: v- x-ff-^-n^ff 7jfttcMA,T*ge?y ltu 
§ . it, «»e^ **tf ^ ft tc M ^ x mm l t us 0 t £ . l® ^ g& 6 5 1 1 \z it . ft-ft 

falZ&VtzM&tO Y- b ft^*|;b*?lj7a fttcMA,T*ge?U LTV*5. I; i® l?t g& 6 5 1 ltcti 
. ^ftlfl^ *#i?-*fi<7>[Hl8&3b*«&ie?iJ 
[0111] 

HI 8 ti . — Hiift£ifttf^££:a6<^0&*ftLfcl3T&£o EI 8 tc ^ 0 tc ti . 11^) 
h 7 > y X ? 9 0 U 1 2 ^ F 7 > y A ? 9 0 2 t f&7t^^ 9 0 3 J: * tlT v> S . 
[01 12] 

1 1 <?) F 7 > y X ? 9 0 1 ^ l2wF7>yA? 9 0 2 tli, *l -ftu Y-b fi 

ial<^ re tc * t * >i $gtg£^ 1r -f s o ;;t\ v-x^t^KL oiiaMi, h 7 > • y x 57 

fr&mfe-t 5 Z t hmMX&Z . f :T\ ^Kimiz \^X It . V-XJtlJFM^H 

t f tif tin ts, i2tstiiet§. 

[01 13] 

r- h ff 9 1 1 t . m&m y- b m^mmm®^ 9 1 3 1 it x -i v * 9 1 8 iz & ~> 
x mmm \z m^t ^ rziti^m^c^^m\z t£ ^> & 7 tc^it^tiTv^, t/c. y- b m^-m 9 
lit. mzmY- b m^-mmmmm 9 hmim^h 1 9 \z & ^xmnmizmffiz 

tz\t^W^<^'\km\z^ ^> J: 7 tc^tt^tiTv^o t/i. v-xf|^i9 1 2 a, * -f -v ^ 

9 2 otioxv - ^it^mmW)^\^ 915^ rzitmm 9 1 6 <^v^-f n*Mcmt\©tcmi5c 

"t -6 £ 7 ic^lt ^tlTv^§ 0 f LT> gl^f- 7>y 9 0 l^r-iii r- h ff -=r M 

9 1 nc ® iz mm l x „ t . ^l^h^^^x^^^i mm it v - a 9 

1 2 tc MM ^ lc ti ^ L . i2tft!ii2^1 7>y 9 0 2 ^r-hl|fti:t^i5lci 

ilti^. 1 2 ^ h 7 > y a ? 9 0 2 <7>m 1 msamir^^^ 9 1 7 tmm^tcji^L 
. i? 2 ti a * t 9 0 3 tc # t n -s - <r> mm t mn ® ic ^ l x „ ^ 4? . x -f >v 
^9 1 8 a. #5Afflr- h fi^-n,iEi^0g& 9 1 3 tc#ttiTv^T^ £v-> 0 ufe 7. ^ -y ^ 9 

1 9 tCov^T t^ifflr- h ft ,181^0^ 9 1 4 <?>^lC#*tlTv^T t J=v^ 0 t fz . X 
-f -v ^ 9 2 0 lc o v^T t V - X f f ^-,^I$f7j0E§ 9 1 5<?> + lc#*tl"Cv^T ! tJ:v^. 
[01 14] 

* ffij * gMc ttt§ h 7> ^ 7. ^ ^%yt*T V^ie^lc n i>xm tc FS/^ti ft fj x 

if m 9 <?) ± m m tc it -t 7 tc ie g -t s z t t s § . m 9 tc t . ii^h5>>;x? 

1 0 0 1^11 mtl ti V - X ff ^f-jjfc 1 0 0 4 tc mm L . 12 ^)tS ti H 2 <7> h y y *j x 5^ 

i o o 2 ^r- h tffitciiLTv^. 2^>yx 57^1? i mmitmwim&Wk 1 
005 tcm^t . m 2 mmit?ntm=f- <^mm 1 o o 6 tiiLTv^, r- h m^-m 1 o 
os^-^iiii^h^^yx? i oo i <d y - b mm t l x mm~t z> . 

[01 15] 

SI©j/^vS tc O V^T^B^i" § . 0 1 o titif f^Mtcff o f;7 u - ucomVfiz-ix^x 

mm-f&mxjhz. niotc^v^T. m^i^itmmmM^^L . m^faitY- b m^m<^> 

[01 16] 



iftfp i: H^fftfF 1 h*B *) M L ff *i£ . z § $£0gnc o v*T4f iz Pl^iiftv^ Hi 
ft^ ASAA^boS ( y ') v H ) fc/S C 4- J: 7 ic ^ ft < t t 1 #W ic 6 0 0gg t f 

Kt^ffHu. -iffl ( i 7l-a) nmzmzmft t&vkwi ft* ft mm 

[0117] 

1 7 u - a N 0 1 Oic^fck^c, f §jA*I^5 Ola, 502a. 503a. 5 
0 4 a ffiffafUffl 5 0 1 b . 502b. 503b. 5 0 4 b t^tt? 4 o^^t ^7 l -z, 
50 1. 502. 503. 504lcfff^§J£*lTv^ o WLit ~f Z tz db <r> it * H- *_ h ti tz 

fifjf^^^^^ltti. Il^)t^7L-A50 1 :I2^^7-7L-A 5 0 2 :I3^)t7* 
:I4«^7*7i-i, 5 0 4 = 2 J : 2 2 : 2 1 : 2°=8 : 4 : 2 : 1 i: ft 
oToi. c ti ic «k o T 4 tr >v h P^m^^kM-f Z z b frx fS L . tr >v h vPiP 
BC tt £ - IZ iEi" t <r> \Z m& 3 tl-f . fj i li 8 o ^) ^ 7* 7 U - A ^ ^ tt 8 tr >v h pgrH * tf 

[01 18] 

1 77 u - u \z is l-f z> fft ft \z o x 1ft Bfl -5 o * -f . -4- -f -7 v - a 5 0 1 \z is x . 1 tf 

b ^ MUff * iro ic # § & & m ft **ff *i . ^ o t . tf \z j: o x a § & <^ an n <n m 
m m &*s ft -5 . a § e * 5 0 1 a t l fc tf ^ «o m iz m n m m 5 0 1 b ^ t & % . 

xi^. u fc. u n mm 5 0 1 b *>*j&t l fctt ^^nHicix^ 7-7 u - a 5 0 2 *> . 
*7*7i-/,5 0 1 <?-> is t is] ft iz 1 ff a a> <b fi^tf * Tiro tc # § ^ * f¥ **tf fctis. 

7 u - u 5 0 4 tc is l-f -5 f ft ^ H T L Tz h YK <r> ~? I - u ^ W> Z> . c <jo Jc •) tc . § ■/ 7 u 
- a \z is x %L?t L 7c ^ m % W W fc* x 1 7 u - u \z is It S & tr <r> Kit M %t?t M 
i: ft §o z <?>%7tKf fig^^T'c*^ r t \z^z.X -[MiMlHXft tr lzm.&afr-£ Z Z t iz J; o 

[0119] 

-*-7*-7L-A5 04<7)J:7lC. S*lff @ *T'<^#JA**HT tl> IK, KlC^ii^H^.. 
ff If SHfStc^tf L fctf tcfclt*«Jf aHM*^ftO©lc*StT 5 B It . IfSHPiB 5 0 4 

b <7)&\zm£:mm 5 0 4 c ^^l-t. ^IftiJtefc^^^^^flgi: ft S J; 7 (cSJltS c i: 
ILi\ f LT, ^i0^lc#^>t^flilc Lfcff tcov^Tli. -7£SHP^. #^>fe^^flS^f^ 
o ( 3<?)S«W*^^^a»m 5 0 4 dU5. ) . f LT, M^ff @<^«3A^^**HT L Tz 
h (ft *> tc . - ff @ ^ <b IWtc <7) ( * tz it y u - u ) <t> # jASH m iz Wix -f Z> o z ft \z «k o T 

. ^7-7L-^ 5 0 4 Wf lEAiHi:, -f- <7> /ft -*t "7*7 U - A<^#§ ]h^mm t 6*fig 

[0 1 2 0] 

ftfc. ^J^flgTttx ^ -7*7 u - A 5 0 1 KM 5 0 4 tiff Jf SB W*>Jlv> <7> fc> «b JKlc ^ 
Ti^ft 1 , '^i 1 L t *^Sfe#J^ «fc 7 ftM^lc ~t Z <&&H ft < . <Wi.li«JtaHM<^Sv^t^ 

t^T'UT i tl;U. S73. -7*7 U - Al±x £ h\ZW.WL<?>-7 V — U IZ frM $ tlX ^ X $j £ 

ti] c mm m iTi^ mm. y- h it^m<7>M^-zn$t:Mft ott =fcv^ 

o 

[0121] 
[0122] 

) <t> r- h ft 9 i i a. 7 f n 8 ^/h ltim r- h m^-mmwimm 9 1 3 
tmmwicmiwL. ffi^mr- h m^mmw)®&9 1 4 ui^fiiT^^. u^. 7-7. 
ft¥*s 9 1 2 it x >f >v ^ 9 2 0 * /h lt v - 7. ft ^-jfftgKtftiHiei tmnmizmmtx s. 



::T\ n ft B ( n tt a MiO <?> V- h ft 9 1 1 lz mm L fzW, I <r> h 7 > y x ? 9 0 
1 Y - h IC -ft ^ A *J 3 ft . 3? 1 <^ h => > x X ^ 9 0 1 li * > * -5 o f LT, Z ^ Sf 

s i mnfrhmm-mB&^^ - ^m^mizmm\z^mm^frAti2ii&» ft*?. 

-7,f=^9 1 2 *><b A7j 3 ftS Mfi ^ttSv^lc3ftj5r L 7c t <7>T*£>£ . v-xff^$g9 
1 2 *>><b AtXJ $ ft7cB£fI ft ^-li . & * <?> V - x-ff-^^icJf^L 7c H 1 <D V => > x * 7 9 0 

1 IMT$2<?)h 5>yX? 9 0 2 ^r-MIlcAtl^tl5. C <?7 Bf |? 2 h ^ > 57 
X? 9 0 2 tc At! $ tl7cfi^ic =k o T . «fl£#*&*& 9 1 7 j^^t^T 9 0 3 ^f£*&2 n 
■5«ft£ffta*i** -5. f LT> **>«»E«k:tfcfF LTf&Tti^ 9 0 3 tt^Tt * tz.Xtft¥titfr 
& * * . #0 tt\ m 2 <?7 h ^ > 57 7. 5? 9 0 2 >b* P * * * ^ S! T* £> £ it tt . I 2 ^ F 7 > 
y x ? 9 0 2 r- h mtilc Low Level it fc* A 50 $ tl § 3 t \z «k o T^Tt* 
f 9 0 3 fc'l&Tfei- § . - 77 . i? 2 ^ h ^ > ; J 7x 57 9 o 2 fc* N * * * >u 3! T* £ JS tt . 3? 

2 <?> h 7 > 57 X 57 9 0 2 <J0 r - h IZ H i g h L e v e 1 tf> ft ^ a* A 7U $ ft Z> Z t lz 
=k o T %7t^^ 9 0 3 **^7t-t -6 o 

[0123] 

) <7>r- h ft-^H 9 1 1 tt. M'Vf9 19 t^LT«iffl r- h ^■^*ftggfftlHlM& 9 1 4 
fc*^»k:Jt^L. #3Affi r- h it ^*ftj»i»0M& 9 1 3 t &#m^T-£>£ . * 7c . v-x 
ft 9 1 2 li X >f y * 9 2 0 % LT18 9 1 6 t fMI icjflsc LTv^. ::X\ n 
tf B <7) Y- h ft 9 1 1 tc}f ifgg L7c^l<^h 7 > y 7s 5' 9 0 \<r> Y- V \z it f^A^ $ 
tl . m 1 <7) h =? > ■ x* x 57 9 0 1 It ir > t ^ £ o f LT, c <^ ^ . 1 @ ^ fi^^J B <r> 

- ^it j ^mizm&fizmi:it j ^frAti2tLz>, ^ - ^it^-m 9 1 2 ^ a^$ ti^^ift 

^ a . & 4r<7>V — * it^-B \Z mWt L 7c m 1 <7) h => > X 7. 57 9 0 1 ^MTl2^h 7yy 
7. 57 9 0 2 ^ Y- V -mmizAJlZ tl £ o ;^f!2^F 7 > y A 5? 9 0 2 lc A 7^ $ tl tz it 
^\z J: oT. tlft^i 9 1 7 /7^f&7t^T 9 0 3 ^<*>*SiE IfiibS tl * . f LT 

x ftlt «T 9 0 3 It %kM m \z # f&Tt * £ o 0J x li . m 2 </) h 7 > • x* 7. 57 9 0 2 ft* P * * 
^ ^ M T *» £ it a tt x I 2 o h 7 > y x ? 9 0 2 ^)y-MSlcH i g h L e v e 1 <r> 

it^frX-hZ HZ Z t \Z k o T7%7t*T 9 0 3 i±#7%7t t 45. -77. l2^)h7>yX 
57 9 0 2 ** N ^ ^ ^ 71, M T- 3b Z> M a It . m 2 <r> V 7 > y X ? 9 0 2 ^r-htfttLow 
Leve l^^^ib*A^$n« Zfetio T^7t*T 9 0 3 tt^^Tt t ft £ . 
[0124] 

ftte. MSSHfSTtt. nffg (ntt@Mi() icov^Tti. Li _h \z M W L «fc 7 ft ©J ft tc 
ioTiitl.^<?)'fl^$A7]tS. L^L S0M^J;7lc. nffB <>*$S£aflW"?*>5 
^L. ffc<7)ff (mtf@ (rattg^t) tt^. ) tcov^Ttt»]AaHP^ ft S*^***>S. 

3 <7) J; 7 ft j# a" x TO c M to V - x -ff ^ % fij ffi L T n ff B lc li £ <?> ^ <?> -5f * . mffB 

[0125] 

^ctci^BH L fc^^JWMlcfctt Sfiftf^k: J: -d T . n tf B <7>%7t*T 9 0 3 t ft o 

fc^x ii.^ic. r- h ff-^^irv^ifflr- h ^-^-iiftBBSftlHlK 9 1 4 t *1tmm<oVim t -r 
S t n\z x 7Lyf918 9 #x.T V - xff ^-m t V - x<f ^*ftgB|ft[Hlg& 9 1 5 hi 
M^H±£o fit, V-7.-ff-^-||i: V-^^-^Jj«ggift|HlK9 1 5 t -tir^^lc. r 

- h ft ^-ifs «iAffl h ii-^-jjfijatftiHiK 913k *mm$ f «ia^ r- h 

m¥*ftSBIftlHlK9 1 3 i^mff B*>^¥<6£SiRfeK^-*f-**A7j3 tl . IUF7>y7 

57 -? % t mz. - *m^mmwi&\& 9 1 5*^il i m b *^^if*^i b£^> v- 
* tc ititz&yt t ft ^ o 

[0126] 

Li±<7> J: 7 tc LTmtf B ico^Tf jAip^gif^, ft lz . n+HfB^«*SB^ 

tc^tf-t^o ^<7>^tc. y- v it ^mtm^mY- h G*?mmwi®& 9 1 3 -zitmrnt-t 



- h m^-mtw&my- h m^mmmmwt 9 1 3 -zitmrnt-tz tmz. y-bm^miz 
ov^Ta. mam y- v m ^mmm®& 9 1 4 tmrnvtmiz-t f 

fl^*ftS8l»lHl8& 9 1 It^Jjftlc SJK 95 \zit^* Atl L T II 1 N 

7 > -J x 57 [cff ^ •£ ir > -t -5 ft fc, 119 1 6 fc> <b iNf £ ft ^ fc* A tl 3 ft £ . c «k 7 tc L 
T x n+ 1 ffB*>^*8JM*J&;*.fc'b* mtf a^SiAW^lc^tf-t^o lilT\ TO 

[0127] 

n ^f a^^^aflM ^ n+ Iff S<7>?BS8!W i:«>WK:mff S<^*3A^ 
Wfcg^+^JtgftlcouTi&iflLfc**. ctilc^bf , n - 1 ft @^«S3£^ t n ff 

[0128] 

x x h ^-^jjftjaiftiHiK 9 i 4 ax§ -tfo r- h it t *#mmvtm\z-t % t 

ftie. w&m y- v m^-mmrn^^ 9 i 3 tfdi<5or- h it ^ *a t ^m*^* as c-* static 

l^ILTl^. d <7> J: 7 * 1ft CP It . iff 3N5E:>fc JW W * Stt * V> 7 U - A IC is T tf -o X 

[0129] 

(^M<vmm4 ) 

o 

[0130] 

13 1 1 iz is v> x . *i?HitiTi^^ii, * % Bfl </> * =? 1 2 % IE W) ~t § Tz ab \z Wt. 
rt ^iiX\i Z h ^ y is ^ 9 1 lT?i>5. fE)tif 1 2 tt, Il^)fSl 3 i:l2^)tftl 
4 i: <7>micIE?Lf££Ji fc«^£Ji f&T^H^^&Jl t 3 ft 7c JS 1 5 

^ <7) %7tnTT #> § . h ^ > ^ 7. ? i i^FM>tii <7>f8« i 3 1 it . m i m ra*fe 

ill 6 (16a. 16b. 1 6 c) tSiLTv^ 1 7 t e Jc o TfM© lc Jflw $ ft 
Ti^. fE^Sf 1 2 li. PsIII 1 8t J:oT, BB L T & It «b ft T o§ S!J <7) 

if ^i^tixi^o 3 <t> j: 7 ^if^^^i- ^^mn^^ytmuit. *mmizis\^x. 

MM 1 0 _LlCg£t+ «b ftT o 
[0131] 

ftte. 01 1 tc^^ftf- h7>yx?i l a. ¥^#iB*4"C>i: LTS« tilfijtc r- 

h mti *^tt ^ ft tz h v -? y- b mco «t <7)t-*> s . fit, n v > ^* x ^ 1 1 ^ it it tc o 

Tit m tc Fi/^ti * < . l^ttlhi>y-FI<?)^?U^. * h a r- h <7>Jf^- 

tea. * * * )ir %Mtfk-?z> ^t&fcmey ±.\zum.fgki)*i&i&$ titzijco (f t^^^ai) t- 

tJ^v^L. aSvMJ ^ + ^ ^ ^¥tf&-? Z¥Wftm^-mbm^\z % o fct<?) ( ^ ^ ^ x >v 

fl) "etJ:v». *4j. 2 liir-itS, 2 2 li r- Mfe^Ji. 2 3tt4 £ a|#lf. 2 4 

ii n M^^ii^/i . 2 5iim«. 2 6 tiff 1ST*$>^ . 
[0132] 

[0133] 

Ti>5. *fc^«r < t t^ + ^-g^^i^ta. 0. 5 ~ 2 0 n m <0 ^ 3& ^ # A, T- £ 
. 7 7y7^nift«5 2 0 cm" 1 ini'KSllCy7 F LTul,. X *ft 0 If t± S i 
*S H B H ic t±3 * "t ^> i: $ ft ^> ( 1 1 1 ) . ( 2 2 0 ) <?> 0 J)f t° - ^ jb» ffilll $ ft £ . * IS ^ 

^ ( r> >r ') > 7v*> h ) ^m-iffi-t ztzdhizj<m$.rzit^v yy^'M* <hi % * 

T^4, Sfl:ift^#%/a-K«*i (7*7X7CVD) LTf^t^. Iifbt/m#i:L 



X It . S i H 4 . * co mz t S i 2 H 6 . SiH 2 C 1 2 , SiHC 1 3 , S i C 1 4 . SiF 4 
iif^ffli^CtK'l^ Z <7>fift#f\#§ H 2 . XU> H 2 i:He. A r . Kr. Ne 

fc^3Siitifc— tt ifcttisa^s^ATci-eafRLTt^v^ ^m*n 2 - 1 0 0 0 fg 
^mm. mtiitmm 0 . lPa-nsPa^iw^ mmm^wcit imhz-i 2 omh 

z . $F £ L < li 1 3MHz-6 OMHzo *1Rfln&SJgtt 3 0 0 "CWTT' =k < . iffIL < 
li 1 0 0~ 2 5 0'C. Jg*<7>^*fciB/7Cl£ HT, mm. SHI. fc^iflft ¥<?>±^tfkft<7>^f®k 
m\$ 1 X 1 0 2 0 / c m 3 WT t -5 3 t frW. I L < v iff fc . 8£l?tI!Kli 5X1 0 1 V c m 3 
KT, £F £ L < li 1 X 1 o'VcmHlTttS. * . t ; 7t ^ 7 t x^: 
S^tlutTFT (Ilh 7 > x* x 7 ) <?> ^fft tt 4? «k -5- 1-1 0 m V V s e c 

ft S o 

[0134] 

IJ ^ >; n > r v — *7 A W h & «t l"f ^ tl S c c ti h li u - -f - *o H ft IC =k o T 

^sntt^Tt iva, iL li- ^ ^ ^ * ffl mffi ic =k £ *g H fblc j: o T 

Jf^fiK $ tl tz & <^> *t £ o 
[0135] 

ft*?. ^mwm^^^%<r>mn. mz-iz-r* >i ■? t * ^ >-?ff^£ us Jt^tc a. 

h 7>yX? 1 1 jo J: V * ffe<7> N 9 > x X 7 ( * T % BBfft £ £: #> ^ 0 g&§ fll 
3 h 7 > X 7 ) li N =f- \ * >l m h *? > * 7 T?# J$ 3 tl tz 0 J2§§ £ IEt^ IT' 
J)5:H^ILp. * *l Wfr IC o T x N * v * ^ ^ * tz It P * v * ^ ^ <^ -f tl ^ 
— ■ <7> N v > x X 7 T-*8/£2 tl 0 g§ % 1T i" £ ffcTfc^HT «t =k L . M^<7) h v > ^ X 7 T* 

[0136] 

$ «b k: . m 1 IB M 1 6 11, Ell 1 ( A ) . ( C ) tc ^ i" J; 7 tc t «k L , 

* fct±*IBTt «k v>. ft 4?. 1 6 a Itmitnm^mitHMco «k 7 ftHftffil^^ »> . 16 
btt-r^';^^xn^^> M n> (Si) t (O) t <r> ffi trxn&M It S 
ti. H«*k:^ft < t t*i^^#t?^H) . Mft^^DTIIft Wti^mm^ g ef±Itt§# 
tSftlft^fKS. ^^tc. 1 6 c ItT'i =f> ( A r ) # t? SffciitfSffi! *>> <b S . ft 4? 
. &IBti*t«!»Ik:ov>Ta, ^ tcFi/^tift < . 3 z tc iE-< ^lil^<^ ^ <?> % m ^ 

. m i mmmmm 1 6 a. iiiiUfciiti^^M?3$fflv^Tf^^ ti^t^Tt j:v^ l 

[0137] 

Lv\ 1 8 It. T ? >i*?is n#^>, Ui'^h, »fta^f*fflv^^3 

ftS. ^fePSill 1 8li, WSItftil^v^f il^-T'f^^tlfct^T^ Jcva, * 
tz It M ~n * ffl T ff^ $ tl t T* «t J: v^o 
[0138] 

ft x 0 1 1 ( A ) . ( C ) T- li . Ifefifli 1 6«**47>yXM it fETt 

«^ 1 2 co^lc^lt *btifcffi^T?*>S 0 1 1 (B) <?> J: 7 ic. mi reW*fe^fli 1 6 ( 
16a. 16b) ^ftll. H 2 Jgra*fe*tfli 19 (19a. 19b) «b *ifc#*£<7> <o 

T'ioTUu. 0 1 1 (B) lc^i-%7t^gtcfcv^Tti. mi m« 1 3 li i? 2 IB M 
iftJS 1 9 §11 L . B£*S 1 7 tliLtuS. 
[0139] 

m 2 Jgra^feig^ 1 9 li. mi Jgra*fei^lji 1 6 t [BJtitc. ^IT-t J: L . t /ili^HT 
t «fc 1 9 a ti t ? ') >i is a > ( x 'j n > ( S i ) t ( O ) t <^>JK 
#H3t***iJ&$*U E^Slc^ft < fc ^7k*§#t?t/K) . M^^UHX^ft^fbli^*^ g 
e¥±itt§*-tS^M^'bBKS. ^'blc 1 9 b Ifr >i =r> ( A r ) *#tpgftSii!Jgi>> 
ftfe. §lg§1i^i--st/Hicov^Tii. ifftcFISiift<. izti^fct^^ 
<7> t <^§ffl v^T & =k v^ 0 S7c. c ti h M^cotyjWfr h ^-5 m -& $ h iclfl^ t) i±T t «k 



. c^jc-7ic. m 2 mmm^m i 9 it. mwt^n.fzit^m^i<^nn^m^xmt^^ nrz^ 

[0140] 

1 2tc:tev*T. I? 1 ^iSfc =k 2 <Jom«ijn^-f ti^]S7t'l4^*i--5^HT- 

li^^tiTv^Jt^. mi 1 (a) ^^mB^^Buxm^n^^iiz. n^tsi 31 

1:12^)181 4 fjj <JO M ~n h f&lt % IX *> £tV C fc*T § -5 . % tz . 12^ IBS 14^^ 
^Dttt^tt^tlT'lf^^ ftTv*£jf£-. 0 1 1 (B) <7>atfc#<7>^E|J-efl3 ft-5 J: 

7 tc , 12 i 4 M^^-^'b^Tt^sx o tttc t t)*x°s z>« z<r>Mn. n i <7>mm 1 

) )b*l? 1 1 3<7)T^lc|£H-^ftT^£3t **£f ILu. i; 11 <r>mfc 1 

<)*Mtt*tt«!ftn?i«S3nTV^«^, 0 1 1 (C) <7>fift§<7>^ePTH£ft3 =k 

7 tc. mi <7>mfi i 3 M^^^'b^^^sx o t **t§ *o 3^Jt^. m 2 comm 1 

4 ttJxtl*<^?IS^ttf*T*ij£2 ft TV* £ ^ * fcHJxttJS**^ 2 <7->HtI 1 4 <^_h^JlC^lt 

[0141] 

1 2 it. mi mm 1 3 ^tti ni2 ^mti 1 4 ^te^i < 

=k 7 tc mj± % ep Tjb L t § tc $1] ff -t £ =k 7 tc H 1 5 fc*fftJB Jftfc^TtoTUviL, 
aXvMi . 11 ^mtl 1 3 <^mfi i ») tI2 <^mtl 1 4 <^mfi < & * =k 7 icmff^ EP ^jn 
L i: % tc |ft i" § <k 7 tc JS 1 5 h^t M 2 ft tz ^ <n X° o T ^ J; v* „ m^^Ma. h => > 
y X? 1 1 « N ^ * ^ ^ h ^ > S> X 9 T 9 . '&%<r>Mn. h 7 > ^ X 5? 1 lUP^t 

[0142] 

tc i* Iz ^ T ^ MM 2 •£ * v is -JMtD %L?tm BT £> o T & <k v* . [HI 2 tc it * Jg. 
Bfl^llffl LTftM L/c^ -v x 7^<7)fE7t^g<7)-#iJ<^f4miH^^i-o 13 1 2 tc v* T . S 
«9 5 1 _htcti. m« 9 5 2 kiS 9 5 6 t ^ m tc tt^7 l ct/H^ ^tfiS^ffMi . 
lEJL^^Ji ^UHlcft^ LfcJf 9 5 5 ^^tt^ftTv*So MS 9 5 2 <7) g£ a If 9 5 3 
T'lhtlTi^. f LT *feifSJg 9 5 3±JctiftieJf9 5 4 fe^lt h ft T v* S 0 Ps^B 9 

5 4^II1J, S^ffilcfi < &Slcff oT. -^J^iJS i: ftH^<7)PJ^ t <^^|^^^ < % o 

Tv*<jc7&ffif4^iri)-§o o * . mmm 9 b 4 <r>mm^^]^mmn. ej^^t*>^. 

9 5 3^m^3\^tmn<^^^]^^iB. t&rnm 9 5 3 tm-?z>m) <o^&±.m 
(mmm 9 5 s ^m^fo tm m<^^^\^^\% . mmm 9 5 3 tii^v^) * 9 1 ^ev* 0 

3 </) J; 7 tc. FsMJi 9 5 4 ^g£t+£ C J:T\ ltmt\^tcSH Lt^tif C: 
i: tH * h o 

0 1 2 tcfcv^T^ L /it <r>\t>i v ~> ^M^O^Tt^gco — fjT*> 0 . C <7> ^ rV; \ z m 
fe£ HZ> t <?>Tti ^rv* 0 

[0143] 

(mn<7>Mm5 ) 

xi^^^r < ^:*f izm^mft-t&o ^<^u. z<?) j: 7 %?tft:'mw.*m^fflizmm't & z t 

a- ^ & < & *F tc M BH -5 - t § * o * ^ . c <r> «fc 7 4 H S % ^ -v ^ ^ >f 
hi^IBHgRLTfflv^ZhlCioT, 3 <r> J: 7 tC *^BH ^7^^ g * H m~t Z> Z t IZ 
=k o T. ^T^^T^^M^tc^H LT^m©k:BggP3b*0^5 ft * «k 7 * ffl ft ^ R Jb*fiJS $ 
ft . ^ *f tc ^ ^ i" * c 6* T § -5 o 
[0144] 



*¥tw&mm Ltz^ytmu*mmLtzm^-m%s<7>-mmmt:m 1 3 iz^-t. 

[0145] 

mis (a) it. *¥tw&mm Lxwrntrz^-v + n =i> * ~ - o . 5 

2 1 , Wik 5 5 2 2. ft^g& 5 5 2 3 . ^ - # - H 5 5 2 4 ft if lz «fc oTli^tltv^ § 

Etf C h T* A '- V -j- ^ n > tf i - ^ ^^(^T* § 5, ^^tm^^t^cM^^^cM t L T 

ffl V-> fz^ytW. S % x -V ? <5 >f h i: LTlEL^i^A^T ^t>^— V ^- ->U =f > t' - 7 ^£ ft fiK cf i± 

[0146] 

fl#6&lctt, El 1 4 ic ^ ~f J: 7 lc . M # 5 5 1 1 t 1" # 5 5 1 4 i: ic H H H 5 5 1 2 
i:^7t^g5 5 1 3 t i)*#kab&&tirzmW&W&$k^&t L Tffi^aA^U J: ftfc. 0 
1 4 ictruT . JrSHI 5 5 1 2 lc ltft&Atl%l=? 5 5 15 3 tiTfc 9 . f&Tt^g 

5 5 1 3 ti. *fEBH<^f|7t^^^fflv^f-^7t^^ t U >f 5 5 1 6 h^ltM 5 5 1 7 t^H 
t5. f&^fS^T U >f 5 5 1 6 tts *mn<7)^y£M^t)* 1 ?U ftfcfc<7> 

*> . ^^tm=f"r v a 5 5 i 6 ^ h ¥ta ^ n z yt^mytwuz & o x . ^ a 

5 5 12 i: Wfr LTu zmo^ffifrhfo&nw. 5 5 12 Mlz ajtftS <k 7 ft*i^ t ft o T 
[0147] 

ft fc. 0 1 4T-^L ^fE^g 5 5 1 3 It. ^Jtm^-r V -i tm^tU t % ij-f %> m& t 
ftoTv^§^\ z<r>ffif&lzm%.$ ftZ ^<7)Ttiftv^ thitf, ipTt^^^lt ft v*T. * 

*A>2-fizmmm.^mw.5 5 1 2 fremiti 2 ^±^m^t lt^j;u. 

[0148] 

HI 1 3 (B) It. *f&B^^iiffl LTffiLfctii?*) *) . 5 5 5 2 lciift^§P5 
5 5 1 t . ^Fffi7lg£ 5 5 5 4. f pA/]^ 5 5 5 5, SffA^yf 5 5 5 6 , 5557 
. 7>f + 5 5 5 3 f icioTi^^tlTv^. ^fEB^co^T^a^ § f£7t^^ 

i: L Tffi^iAfr 3 t T M a£ ft ^ ft T § § . 
[0149] 

in i 3 ( c ) a. ^mn^mm tx^mtrz^ u tr^^si-?* o . ft^7g£5 531,1 

#5 5 3 2. * - 5 5 3 3 ft £IZ «k o T*i/£2 tiTv^s. *^BHco^7fe*T^*-t 

SlE^HfcH^g&i: LTllAlAbChT'TL tfSft^^^^T-t 
[0150] 

xu§. ftfc. ffi^ii, t <t) tc is 3 n -5 t <jot* it ft < . ftrr-y 

[0151] 

7 h i: LTl&^•^A^/215 | Ji: LT, ^ - V + ^ n > tf ^ - 7 L $ ft ^ o Z tl li 

^— >j + >iuy¥^-9 \z m& $ n& «t <J0T-a ft < . ^ -v ^ ^ -f h * f$ffl -r -5 ■m=?ti&%g~z 
mifefj 1 ] 

[0152] 

*2fcEfl*>5E}fcjfc^K:fflv>s ^' >/- ^ iiLt-« ( 1 ) -?^^ii4ffl 

i^tt^t^T'ij^o Rjli. M#^lcii. tK*. t/iti^-va. ^^ft t<D;^ a r> 
7t ^ . * fz It is ~r ) 3£ . ^ fz It > ^ * . ^ ^ ^ S x 4 v^afiS, x^n-s^-^^S 
ft <r> t >i *c >i S . ^ttiF ') 7 4 tn if il^if^nnTi^^i, t fz It > h ^ x 
S . x h *r is S x ^ V ^Pf^ry iS, i> n ^ ^ 4 ^- *r is S ft if <D T >l n >- 4 S . 
lfcU7i»4S N f7f^S, T > h 4 * ft if <7> T M - 4 * . * fz It A $ f ^ * 

. ^-^r^f^'J^S. f T'/'i^Sit^Hil^S, ft if ib*#l"f bti&. R 2 ^R^lt^ 

n ? nm - -? t m ft o t t t «fc < . M#fitii> . it!i7 7i, ^ ft ^ ^ n 



Y > 7U M . * £: t± x T ) S . & li > f ^ £ * if iS, -i V^nfil, >- ? n ^ f> 
>l< * # if <7> T ^ * ^ * . £ tz It > h x X . ih^ryJ^ V^nl^yS, >• 7 a ^ ^ 
> ^ ^ x X 4" £r T >i =f >- >i S . 1 1 U 7 -fe f - S > T ? a -f ;u ^ x v n =. ;b . ^ 

^ >l^, * tt > f t 7 3 ; S s y X f ^ 7 5 J S s yM V7'nt'il7; ; ^ # if <7> :>* 
T >l >l T 5 J S . i/:liy 7i-)l7; ; S ^ # ^ > * V* ') >l S & x T 'J — ;U T 5 ) 

S . £ ti -i 5 v ^ S » ^- ^ -4- ^- ^ * . t >/ >i m tz t <r> m. M m n * * & £ 
m W h ii & o R i ~ R 5 \z m L T M # 00 * # W* tz ft* . R i ~ R 5 l± . 3 ti >o lc ^ ^ ti § t» ^ 

[0153] 

* tz^^mizm # ^ >l Mip#<^M#^lJ t t T It . — JKj* ( 1 ) lc It £ R j 

~R ^MiH^MS^x.^ 3 t ic J; ») , #Jili\ Tieiiit^ (2) ~ (76) \z^-f H >i 

^ gH$#^fc*38l-J* tzfzL . ^^HHT-ffl S ^7 ^ ^ ^ C tl «b tC 
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[ ft 5 8 ] 



[ f t 5 9 ] 
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[ f t 6 4 ] 
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(6 1) 



(6 2) 



(6 3) 
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[ it 6 5 ] 
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[ f t 6 8 ] 
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[0155] 

Bfl tc ffl v> -6 ^7 ^ n> m^ft^ a ^vS HTIi, « <*>J£fE<7> 518! 5 o 

[0156] 



[it 7 7] 



CH 3 

Br^ Br NH 2 ^ W 

[0157] 

7* IMT. N — x ;i, — 3 . 6— ^■^nt^^^'/ — ^16. 5 9 g (30m 

mol) fcN-(3->f^7i^jO-N-7ii^T5>12. 0 9 g (66mmo 
1 ) ktW^fyl.^ 1 0 0ml CS^Lfc. C ft lc . J: "7 i£M 5 . 7 g (30mmol 
). F7>Xy^n^^*>y7;>22. 8g ( 2 0 0 mm o 1 ) 1 6 0 t Ic 

X 3 0 frlBKtf L fc. K#**T^ UI*')9A2 7. 6g (130 mm o 1 ) £7jn£ 
. 3 «bk: 9 BWtftitLfco K#**T&* ^SlcM L. h*i> 3 0 0 ml ^Wi, #f ft L 

/ciit^^ *> ii l tz. mhiirz^m^mmL . z ftic i;^*>i ^-^^^n^. ^TftL7v;ji 

ft ^IL/Co flbtlfc^-ifilC > ? ;-4^^)D£§ tr - ^7 - <r> m ffl ic y - ^ ft <7) «t <50 

f# o c co f# ^ ti 9 — ^ ^ <t> «fc <t> ^ ^ > : ? n n * ji, a (1 : 2 ) T x ft ? >i ii 
=> i^mm^ft v> . S&v* 7 <* v>^fe<7>W*T*>* 3> 6 - if x [ N — (3->f *7i-Jl 
) — N — 7 i — 4 7 5 .7 ] - 9 - x * >u ^7 ^ >/- ^ ( _hie^«it^ (56) ; 11T, E t 
C zmP 2 tm~t) **#«bftfc. mhiifzE t C zmP 2 ^^fiSiS3 0 O'C, ifig 

200 °cizTg-mffiU*iT o fc. #^«M^<^iR^a^ i o %t**>o 

[0158] 

#<bftfcE t C z mP 2 w^gfigli, #amMlO/^-^i^lia^1ff (TG-DTA 
) HI £ ^ <b 3 1 0 "CT*J>5 C b -o fz° aSIf-a^ffli^T^IL/ii:;^, ±5 H * 

)S Jf^fiK fc 1 of mx° 2b o 7c o 
[0159] 

ft *? . EtCzmP2^II« t? J; <^vg*R ( : j- 9 J — >i ) Ic ov^T i^Tfe 7. -x 7 b 
>K*>H£*ffofci:CI^* Il^ilDicfl, (jM&4% (3 1 2 n m) CWLT> 4 3 5 n 
mti^f - -i§iS<7)lS o-tc . ijgtl ( 2 9 0 nm) tWLT, 4 0 Onmlcl 

7^ tr - * * £ §^ * ^ * h ^ «b ft tz ( 13 1 5 ) . * fz . EtCzmP2^)II> 
is Jc v^gi* (>g^ : * 9 J - >i) icov^T^^ • 5j^^^a^i|X ^^iU^^ff o 

i:Z^>. ^ JH <7> if fa lc . 3 1 2 n rale ^ Sl^fn ic ti „ 3 0 3 nmlcl^ifftl^ 
# <b ft (01 6 ) . 
[0160] 

2h\z. )ttf ^-TtllAC- 2 ( IIW H- gg ft SSI ) tfflv^ISLfcHOMOIfi^fl 
ii . — 5 . 1 8 e VT-Jbot. £ o JR X ^ ? h ;b ( m 1 6 ) co m. 4X$g * ^ * ^ ^ - 

co fi ti . — l . 7 1 e V t o tz o 
[^m^J 3 ] 
[0161] 

*HlKE0JTli. ^fEB^lcfflv^ ^7 ^ ^" >/- ^ |^ip#<^-fjT'^^ ±ie«3tit (7 5) T* 
[0162] 

*^fl2?lis HttftN-7i-^-3. 6 — x -7* n t ^7 ^ ^ ^ 1 2 . 0 3 g ( 
3 0 mm o 1 ) ^ffl v^T . _h IS 1 t IbJ+I ft^^lcT^^HH^ ^7 ^ ^ >v m^WX 
3b £ 3 . 6 — tr x [N- (3->f *7i-*) -N-7i-*7; -/] - 



n >i >/_ ,i ( ±_mm (75) ;«t, PhCzmP2t te-t ) a*» ^ ntz. » «b n 

fcPhCzmP2 tiiSS^ 2 9 0"C, fifiS9 0 t icT^-f ffii^ft o fc. ^-^ffiM 
&<7> iR* lift 1 0 % T'Jbofc. 
[0163] 

#btl/:PhC zmP NMR^x^n^Sl 7 iz . 01 7 <7) (A) 

T-l £ tirzffit£<r>&±m-& 13 1 8 iz^-f. 0 17. 1 8 \zte v^T. ^Mli>- r-*-;K7>ffl*t 

[0164] 

M^tif-PhC zmP 2^ ! H NMR^f-^ttttT^tfen*^. 
! H NMR (300MHz. DMSO— d) ; d = 3 . 31 ( s . 6 H) . 6. 74 ( 
s . 2 H) . 6. 75 ( dx j=6. 0. 4 H) . 6. 85 — 6. 91 (m. 6 H) * 7 
. 08 (t. j=7. 8. 2 H) . 7. 15 — 7. 20 (m. 6 H) . 7. 33 (d. j 
= 8. 7. 2 H) . 7. 51 (t. j = 7 . 2. 1 H) . 7. 58 — 7. 68 (m. 4H 
). 7. 91 ( s . 2H) 
[0165] 

»<b*i£:P h C zmP 2 w^gfiglJ, 2 3 0 'CT*5 3 t frhfri tz» M^M 

mm*m^x®.m Ltz t z ?> . i^m.^m^m^^mx^^ tz. 

[0166] 

& is . PhCzmP2^fI> «k <^}gv« ( : > ? ; - >u ) icouT m?t x ^ ? h 
^ ^lUS^tf o t Z *> . mm^m^lz tt. KSefe^ (308nm) icItLT, 430n 
mtft^f - $g*<?>J§ □ lc . m&tilSk ( 3 2 0 nm) ic^LT, 4 3 9 nmlcl 

? Tkij-f §^7t * ^ ? h ji ^Uhtitz (019). if:, PhCzmP2 ^fl, 
icouTK^ • HT&SRtifcnjfciR*^ ? h ^^lO^^ff o /: t 3 ^ , 3 0 8 n m ic fi njfc J|X & 
J%fc*»<b ftfc (020) o 
[0167] 

<?<blc. Jiie^^#iJ 1 ^fBJtl^^vSlcTliJSL/cHOMO^fi^flti. — 5 . 4 0eV 
? S> »K LUMO^fi^fitt.— 2. 3 9 e V X*2b -o fzo 

immm 4 ] 

[0168] 

*HSfe00-?M±* ^^BHlcfflv^ ii >i ^»/- ;u t^#<7>-0ijT*£>£ ±15*8315* (7 6) T* 
^ L tz ti >V m V- ;u ^S*S#tf>£-j£0J*fl#fak: fJ^-T S . 
[0169] 

*-a-^#J 3 T- a . Jf faf* N — 7 ac ^ ;u — 3 . 6-y ^nt*i a"/-jH 2 . 0 3 g ( 
3 0 mm o ] ) hy7iz^7;> (12. 1 8 g . 72 mm o 1 ) ^fflv^T . 
M 1 Is] ti & lc T * H BH <?> # ^ — ^ il*3#T?*>5 N — 7 1 3 . — 

7 i z t t ; ; *7 ^ >/- ^ ( _Liefi3Iit (76) ;£IT. PhCzP2t Ifii") fc*#<b 
ti/io t#^ti/iP h C z P 2 ^iigSS 2 7 0 *C, ®fiS 1 7 5 °C \z X H-^fitW^ ff o 
fc. ^^««^<^iR*ttJR 5 0 o fc. 

HbtifcPhC zP 2^)'H NMR<7>x^^N^^02 1lc.l3 c NMR^x^? 

h^*02 2t, 02 2^) (A) T- M * ti J£± 13 * 13 2 3 . 132 1 ~ 

ibtifcPhC zP 2<^ ! H NMR^f f -?HWT«?)fcfe , )Ti>S. 
! H NMR (300MHz. DMSO— d) ; S = 6 . 88 — 6. 95 (m. 12H) 
. 7. 17 — 7. 23 (m. 1 OH) , 7. 35 (d. 3=4. 5. 6 H) . 7. 56 — 
7. 69 (m. 5 H) . 7. 97 (s. 2H) 

13 C NMR (7 5MHz. DMSO— d) ; d = 1 1 1 . 1. 119. 4. 12 1. 6 
» 122. 0. 123. 6. 126. 4. 126. 8. 127. 8. 129. 3. 130 
. 2. 136. 7. 138. 2. 139. 9. 148. 0 



[0170] 

ft is . ibtl/:PhCzP2^)^(Siaaa, TG-DTAI^IcJ: ») 3 6 5'CT*I>§C 
[0171] 

ft . PhCzP2^ll, fcJ; Vtgift ( : x* 7 a o > ? > ) icov^T i?^ 7.^ 7 
H >i ^lU/^^tf o t z *> . »JJg<7>jg-£-k: it . (3 13nm) i:WLT> 4 2 9 

nmicI^f-U, >g * <r> M a" lc li x ffl] jg ft 4% (3 1 5 n m ) icMLT, 4 3 5 nmlc 
^^-^ffrti it^ ^ni ^tlfc (02 4 ). * . PhC zP 2^)11, 

7 a a > 9 >}gi«ic ouT^ • oj ^1 M n$ i|X 7. ^ 7 b ;K?> iflj £ £ ft o i: £ ^ . MB 
coMnS 1 3 nm. Mm^MaS 0 5 n m iz M± USiRft^: W# «b ft (02 5 ) . 
[0172] 

$<biz, ±.m&f&mi tmn%Jj&icxm%.LrzHOMom&<r>i$.\*. —5. 3 1 ev 

X>£>*) . LUMO^fi^fttt.— 2. 5 7 e V ~Z' 3b -o fz o 
[0173] 

[13 1] ^fEBH^fETt^^^-^titcov^Ti^B^-t^, 0 O 

[0 2 ] *$tw<r>5iftm?<7>-mftizr>^xmn'tz 0. 

[03] *fEBH<^%7t^^^-,lBtiicov^Ti^B^-t§ 0 O 
[0 4] *^HH<^^7t^T^ — flitilcov^TlfeBH-t-5 0o 

[0 5 ] *^m<n^ytM=f-<n-mn iz^^xmrn-t ^ a. 
[0 6] *^m<v^?tM=?-<7>—mmz~?\->Tm.w-?& 0. 

[0 7] *^HH^^^^g^-fli+ilcov^TlfeBHi-S _hffl0o 

[0 8] *mn<nft*mmzmi-%nrzmm*mm^z&<n®m<r>-mftiz~o\,*Tm. 

[0 9 ] <n ^ytnuiz & % ti & mm3<7> -mmiz ^ mm-? & 0. 
[010] *^B^<^%7 , c^gtc # as nzmm^MM-t z tz commute \z-o\^xm.m 

•? £ 7 U - A 0 O 

[0 11] #IEfljtf>IE}te^lS<7>ISrffl*> — JIB*lic ov^xlfeBH-t s 0o 

[012] ^mn<v¥tytmw.^-mm\z^^-xmm-t % 0. 

[01 3 ] ^mn^mm l fctfi^^-i«icov^iaHt§0o 

[014] ^f&BJ^ifffl L^MB^Ilcov^TlBljt^ 0 O 

[015] *f&Bfl tc ffl v> 5 ^7 >i >/— >i mwi^^y^yt h 4$^t0o 

[016] tcfflo § t) ji ^ »/- ji mmi¥<r>m9}~ • ^suffit&mw >i 
ta. 

[0 1 7 ] *f&Bfl [cfflo § ^7 ^ >/- >lffil$#i<7> 1h N MR 7. ^ 7 h 4t^t0. 

[018] *f&Bfl [cfflo § ^7 >i >i mW1£<7> l H N MR 7. ^ 7 h 

[01 9 ] *2&w\zm us # ^ ji m^i^^>^yt A^nit^ts. 

[020] *^b^ tcfflo § ^7 ^ >•* »/- >i mmft^m^ • ^snffit&wkw >i^^ 
t0. 

[0 2 1 ] *f&Bfl [cfflo 5 ^7 >u V— ;u i|ip#<7> lH N MR X ^ 7 h >v ^^i"0„ 

[0 2 2] *%Bflicfflu& ^/-;H^4g#:<^13 c NMRxo h it^tll. 

[0 2 3 ] *^B^ tcfflv^ ^7 ^ ^- >/- ;H^ap#<^ 13 c NMRx^n^I^H. 

[0 2 4 ] *%BJHcffl u £ i] >i »/— ;u i^i|#<^^7 , c x^n^t^tl. 

[0 2 5] *^B^ fcfflv^ S ij >i ^ !M#tf>Sg^ • 5r^4jgfiSflSjR x^7h^^ 

t0. 

[ff ^<^sfeB^] 
[0174] 

ioi mi <7>nm 

10 2 $2 

i i i iEii¥i±m 



1 1 2 lEJUi^H 

i i 3 ztitm 

i i 4 m^mmm 

i i 5 mi L %L±m 

1 1 6 ff)±Al 

1 1 7 lEJLffiih/S 

201 mi mm 

202 m 2 ^ti 

211 mi com 

2 12 12 com 
2 13 13 <7>J1 

2 2 i m^ii^rs 

2 2 2 fE5fcJf 

223 lEiimmm 

2 2 4 IE?Lf££Jl 

2 2 5 lEJUiAH 

2 2 6 iEJLFIihfi 

6 5 0 0 

6 5 0 3 F P C 

6 5 0 4 7° M > b KfHSli 

6511 mmm 

6 5 12 V - ^fl^-*ISKiftlHl8& 

6 5 13 m&mr- h m^mmm^m 
6 5i4 mzmy- h m^-mwm^m 

9 0 1 h 7 > y X ? 

9 0 2 h 7 > y X ? 

9 0 3 f&Tt*^ 

9 11 Y-h it^m 

9 12 V - xft 

913 m&m y- v it ^mmm®m 

9 i 4 mt:MY- b m^mmm®® 

9 i 5 >;-*<$^mmm®& 

9 i 6 mm 

9 1 7 

9 13 7.4 v * 

9 19 X >f v * 

9 2 0 X >f v * 

10 0 1 h 7 > ^ X 9 
10 0 2 h5>^x? 
1 0 0 3 r- h fi-^n 
1 0 0 4 V - Xf!-^ 
1 0 0 5 l!irL«*&*t 
10 0 6 ti 

501 +!" 7* 7 U - A 

502 ^ 7* 7 U - A 

503 ^ 7* 7 U - A 

504 ^7*7L-A 

501a * § JA ^ Kfl 

soib ^maura 

502a & «*SJira 



502b Rwmm 

503a m% & &mm 

503b mfmm 

504a mz&*mm 

504b ttw mm 

5 0 4 c v^^SBW 

5 o 4 d w^ytmm 
i o mm 

11 h => > X X 37 

1 2 f&Ttf^ 

13 mi <^mti 

14 12 ^)fS 

i 5 m 

1 6 JlW*feii£fli 

i 7 

1 8 rim 

i 9 mmmmm 
9 5 i mm 

9 5 2 mti 

9 5 6 MM 

9 5 5 /S 

9 5 3 &*iJf 

954 mmm 

9 5 3 &*iJf 

5 5 2 1 

5 5 2 2 g# 

5 5 2 3 ft^g& 

5 5 2 4 - # - F 

5 5 11 M# 

5 5 12 m^mW. 

5 5 13 ¥mtmW. 

5 5 14 M# 

5 5 15 ^ffiAtlffi^ 

5 5 16 ¥t^tm^-r V -i 

5551 m^m 

5 5 5 2 

5553 t > t- 
5 5 5 4 

5 5 5 5 #FA^/§& 

5 5 5 6 J* x -v * 

5 5 3 1 H^gB 

5 5 3 2 g# 

5533 Xf- ^ — 



[ii^i mm 
[m 1 ] 



im 2 



im 3 




[HI 4 ] 




im 6 ] 



im 9 ] 



1005 




5524 




5532 



[13 1 4 ] 



5511 




5517 

[015] 




[13 1 6 ] 




[13 1 8 



] 




[13 1 9 ] 




I I 1 1 1 ' ' 

200 300 400 500 600 700 800 

Wavelength(nm) 
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mm] 

HUse^K^W<7) 7 *>^>5r < i: t —IB * — Ax5$ ( 1 ) T*H $ fit, U >v V- ^ 
ti 3 ^iffm t t5. 3^ J: •) 4- if Ifikti 3 i: lc J: *) . ±.mmm * «? $ -t -5 C i: 
[IK0] 0 1 



mmmm 
[mm hi 

[ffilE *t 
[ffiPlfXi^ff] 

[ffiPlfXl^pf] 
[ftpffXlilf F/r] 

[f&B^#] 



P 0 0 8 3 6 3 

¥/£l7¥ 4^ 5B 

^151 2 0 0 4 - 3 4 7 9 0 3 

000153878 



#^ilimj?*rf?^^ 3 9 8 S±4il HcjS£?L#*?#:e* 

if 

»3§JH Wj?*m^© 3 9 8 S±4H 
SIS ^£ 

#^iHiRJ¥*rfj^^ 3 9 8 S±4il 
^ ^ — fiff^pff l*J 



#^iHiRJ¥*rtJ^^ 3 9 8 gift 
^ dp- 0f2£0f l*j 
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19900817 



